Clotting of whole human blood induces cysteinyl-leukotriene formation.
Using radioimmunoassay techniques we studied the formation of the 5-lipoxygenase-derived cysteinyl-leukotrienes (LT) in comparison to the cyclooxygenase product thromboxane (TX) B2 in whole human blood allowed to clot at 37 degrees C in vitro. Spontaneous clotting resulted in a time-dependent release of smaller amounts of cysteinyl-LT as well as release of large amounts of TXB2 into the serum. Cysteinyl-LT were characterized by their immunoreactive behaviour and their biological activity in the guinea pig ileum bioassay, an effect which could be antagonized by the SRS-A antagonist FPL 55712 (0.38 microM). By reversed phase HPLC cysteinyl-LT in the serum were identified as a mixture of LTC4, LTD4 and LTE4. At 90 and 120 min part of the immunoreactive material consisted of the omega-oxidized metabolite 20-OH-LTE4. Almost complete inhibition of cyclooxygenase activity by indomethacin (2.8 microM) did not affect cysteinyl-LT formation by clotting whole human blood in vitro nor did activation of platelets by compounds such as the TX mimetic U 46619 (10 microM), platelet-activating factor (PAF, 1 microM) or thrombin (3 IU/ml). In contrast, the lipoxygenase inhibitor nordihydroguaiaretic acid (NDGA, 10 microM), the Ca2+-chelating anticoagulants trisodium citrate (10 microM) and edetate disodium (EDTA, 5.4 mM) as well as the functionally unrelated heparin (20 IU/ml) significantly inhibited the formation of cysteinyl-LT as well as of TXB2. Thus, an event related to the process of clotting of whole human blood appears to be able to induce cysteinyl-LT formation in amounts which might be functionally relevant during thromboembolic events.